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gt ledrning consion mean, the similtsnscoue digplay group sistn wie nexd,

the two successive graud means third, snd the vimal display group me

was lowest., Statisticslly sigenificant differences smong ithese mesans

thaol 10T vhi DUral Los iven &9 By group (F.H0), doe
teste of elgnificonce of diffsronoas ameng thawe &nd the learnling sese
sion meanz are smnerdzed in Table 3 in the amendix,
Fizure 2 shows the learning curves Titted o the laarning sesaion
{Tre &if. |

intvre ovfors

way oot ply .1 The curves eras povavelay of the zensral equn.
T
[y ot - 3 o s -3 o b % " x A - , o o J o
Lion ¥ & ¥ TH s evident thet the rate of digorisioeiion Iomzning
% & ] o2 G & ama. . I Y ey
wee tigheaet foy the seuvel dieniay groun, the combined divplaye groups

were intermediste, while $he visusl flaplay group hed the lovest rate.

=
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p,
Bty
;
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&
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7

antsd

e predictions

difTerancas beﬁﬂﬁﬁn paired moans listed in Table 2. {The tests of the
signifiean 2 ﬁf thome Aifferenoes ara 3ummmrizwé in Teble 3 4in the B
“ﬁéﬁﬁixg 13 tarme af tha apaaifia g*?ﬁﬁﬁtiuaﬁ maﬁe z tha hgpﬁ,Maseﬁ 7

;@ﬁa gaa&r&l rasults of th& @twariment ire wtated ﬁe}gg;ﬁ'




The sursl stimulus patterne wers the essient to learn: reflactsd

in the fact that the nurel &ispley growp had the largest oDean gumber

of rsrrect responses in ths tralning ssssion (10.
dieplay group had the lowest mssn (7.17) for th

the teet zenszion »sany of their respecilive grouns, and contimuved to
show up in the masae of the pucceselve display groups.

- 2

On the whoele, the combined displays, ainultanacus apd successlvs,

ts

wars ints

<

rmediate betwoen the sinpls (rursl and visual) displeve in

their ¢ffecte on discoriminetion learning of the petlarne, insofar as

% p ¢ P < Ym g . i 4801 55 > * 3 P ® 5
that learning wRs meawurad in sech wodalldy serarately, However, the

BREALRDLURE SUIThenBG VAP ALY Gl ABeg Ld e
5 & ? %, A 3 F = e R &
gtimlis patserns which were retafined &t leest sz well an ths sural

st imuive pattorse) Lndicated Uy the fuect ithat in the toss, pessisn tha

compound tesl mean for the slmultsnsous group was numerically higher

than any of 11 the other test aspgeion means. YWithin the sirultsnsoun

group A% wss pignificently nigher than 4he aursl

pathern tagl mesng, sugpealling ihal the slgilisnoous prepsnt
rowill dn 2 putierning effsut.

frder of pressuvavion ol e stimull in the successive dlgplaye
f%iiﬂd o producs A sigpificant diffevence botwesn the neans of the

b 5 4 s & ¢ s & s e v Tien e
mirst snd vigusl ftesby for thegs suncey Hovwipwad, Lhara

s

k%

& conudntent trend in the dsta. ALl thres best mouns wave highor Loy
the vi&uﬁlmeﬁral order than for the surale-vigusl order.
wﬁﬁhiﬁ a&ﬁh &awa%a&*v@ ﬁisplay 3rsu;‘ there wers ne signifiears

b

éifzeranuﬁa %anhaen ta t means. parantly, th$ on& sac@n& inta%stiuazus

b



ARy %

0 4 oo ZAMY DR,

s e o GUBR TAHEDUE
o oo BUCOEBRIVE
- o VBUAL.

R o

dﬂ"
g ] o
= ,
gmi i "
f,« e
P e e
-~ ,,-»M i
% o o
§ ~ = -7
%’% w e ol Jv"
i / L4 .wf
p Mol : v‘(’, ,M"‘M s R
: g # : -~ ‘,w" e »
k B « 5 ! P
G gno 2 ) ,.'f #,,«/ﬂ um,.wv
3 A L
M -
F ~ - L
E Ed s"!’ e
Py T
g s
¥ P d A
D 4 £
P
P ot
i,
Sy
4
4
s Fr,
rE
508
7
£ 1

& 1 & » % 3 & 0V R 8 B M @ BN om ¢ % om
NantEl OF TRIALE

msem‘ - CONDITIONS ON_THE RATE OF
PATTERNS



in%erval wap aufficient te prevent the patierning elfsct prodiced by
tha &Lmult&naﬁun dieplay. 7

The rolntive dlfficulty of the fivs stimulus patterns, both aursl
pod vispal, oo fey as discriminetion laarniﬁg ig voncernsd, wAS A% Dro.
ﬁictaﬁa ;Tha order af 34T louidy, F FO hﬂréest ¢ eaziert, waz A, B,

D, €, 2nd E. Hunber of agpiitude paaln proved an eusier cuie Jor die~

erimination than chape of Individurl pesks,

B. Piscussion

Ag an ax@lgratéry &x;grimﬁnzg the study necessarily uscoversd
&ere gheations thes 1t answersd. I astahlished the iaporisnce of
studg;ng human learning iz relation $o the geﬁer&l eroviaen of target
clagsification, und suggested eome avemued of approsch to fwriher re~
search in thﬂ'fielﬁ.“ Th.'variahlﬁéjfayraa$n$§a in the experiment are
only a few of many‘ihich should réeéiva careful attsnilon.

Whan visioh and hearins are used os humar input channels, thers
are ssvarsl different rlationehips their etimulil may have to the reu-
ponge cutegory vhich iz Lo be the human output. Iv the vrzesnd sxparie

sant, thers wee only one very ewimnlified respgosnse calepory, switene

5
2,
]
Lo

.

prassing Stimull in ssoh nodality wers presented ee aguivalent cues
Yo tale olses of respoass. Jome ol ihy other relationshipes whick migant
profisatly be euplored avs: (1) uss of the two modelities a3 indepon-

9

dend onnwsels, o that dete for gne channel will e sttached to d4if-

farsm, reapénaus aﬁnn ﬁ&%a xar the ethar, f&) ade af the twa modalition




be & necegssry astecedent for the coowrrence of & psrticulsar regnonss,

ty

The sansory peramsters of the atimslus patterne weed in thls tyue
of mtudy should, of course, be explored cver a wide range. It ie prot.
able that & combinetion of two epproaches woul? Ye meet produetive;
anslveie of ddserimineble targst referents in ectunl echo-raturns Lol
“hiaé& vith syathesis of stimulue pRiterny reprezentative of th&eé(fﬁw
ferents vhich it is derired %o study, without tha nolse acoospsnimente
of the achowrgturns,

The ovidsence devaloped Ly the pregent erperiment for patterning of
ghimuls, that ip, fa% the fgrmaiiaa ef compound patterns from sursl end
visupl coaponente, has intsrasting leplicetions for training &g wall wr
gperational use of a simuitaneous type of dimplay. In aisuvations where
‘the imput data is much move Siffloult to lesrn in terme of Alscrinmine
tion ém@nglyaizsrma Lhan wan that of the expsriment, 3t is conceiesble
that & simelssnsous dlgpliay would fseult is o pors Tolisble save-sachine
i, to e prasaticslly sdveatsgecus degres, than ¢ single sural oF vi-
gual diaplay. The resulte ol ithe expuriment suggest that (raining indle

8 Boest g o : Fe gy 3% B A d s Pyne
viduals on compound psibisrn diserimination should be azcompanied by

e
o

shonsnts 18 the situstion in swhich the individual
sre b0 regpond may st differeni times contuls boih coBpounds and Ssnde.
rate componsnts.

e elortesoniipn relstloodhip of the successive type of display

-hss 1nh¢ren% aﬂyagtmgna rar thaae egazaziaaal aituatiang &ha:aeteriza&

vffﬁ
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L. Busmnsey

ne effects of four Qiepleys on the dzeriminetion lesraing of
gimisted somer FGE&»”G*”*F? wvae exploved by noanz of one of several
pogaidie input-cuiput ral&;iaﬂﬁhipw. 8ix hypotbeses asaling with tos
inverrelstions of the displey comperiscns, and with the dlscrisini

Bility of the stimulune ps&?srng vere testad by mesnp of five 18 mube

Jest groups.

2. Senciusions

3 I P ORI T POT

L. The aural display rasulted in the mest lsarning of pet.
TOrBE AN 2 Bluple RodellLy.

2, %Yhe simnltansous dhsplay produced sompound patterns which
ware lLenrnad batter than patterns in & single smodality
pressated unday any sther except the aursl 2dmpley oonw
ditinng .

%e  The gpimaliensons dieplay prodeced compound peattarns which
wers leprnaed better then thelr sorponents.

%, The byps of cosbined displey, simltanesus or sus ¥
which nmighs bo us=d in an operutional situation a@ulé i
kY
3

n
aﬂ
]
ks

- g J" % £ 3w P 3
poud wpon eonditiony sther dbhan thosa in the sxpesriment:
oty S e ; Ea o ) &
2lener lseds to ahout the sswe apount of learning ﬁf o3 A
iatha in a sin*1# wmedaltty,

%, Rumbar of amplitude peakes wor an sasiser mus {or diserim-
iostion then shape of the pesks, 30 far zg the stisulue
pattsrag ueed in the experiment wara cancerned.

€. The syperiment demoustrated the isporteace of sludying
wamsn leerning variasbles in relatioen o target claguifi-
¢cstion which raliﬁa on sloctronie lngeliigsnae inforan-
“tion, G R i
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Pradistions , Repults
iy um% n@d ? A Por, Beg. teratiss
Hvpotieais 2
8. IV iev will be signifisantly iarger than ¥ Mya
tg.47 {8.42)
e IV v - }:: He will be gigniflcanily
8.1 (.57 arger thea ¥ v ~ ¥ Ma
(2,57 (2.70
Hypothasis 4
S d
2, IT iy will be slgnificontly larger thes 1 Me
YRYS (10.74) B 5
. IIHe @ e " L 1 :
L b , -
Ue.08) 3.0 4 5,18
o IlMe M ® v # "L Me
T2.41) {3.27) “ 2,783
de YIXimp n W r 1 no1TL Ma
(0. 82) T 2.5u)
e, IViw " ¢ ¥ . POV He
* o oS
2,11} {2.57)
Hypothegla &
B I;::' Iw §t it it L 4] ’ L4 Ia “V .
(ZE2) i - PR
. Til i¥m ® " & g t
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e, 1Y Ma, ¥ Ma) ¥ M "
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Fraedictiong Regulis
Toceined Moann Pos, Heg., l-rsiice

A i - - 126 A N

Hypothasis &

a. K{C) will be sziznificanily lszger than M(D)

{5.37) (8.68) = 1..983
®. g(c) " » ] i “ HA)

(9.97 , : (b.32) ¢ 5:.236
e. Moy w @ g " v 1B)

(3.975 - (7.86) 3.021
& WEy " " (D)

{10.97) (8.65) » 3.7328
e. M(E} n o " " " N(A) :

(10.97) ' (6.32) » 6,670
fo N(B) » ¢ " " foD)

(10.27) (7.68) * 4,461

Note: 1. She degress of frecdom for the t-ratios vary, since some
were tithin subjocte compariecns und others wers twivean
subjects comperisons. ‘here peossivie, t-ratios were dons
by tho critical diffsrence method, uzing the Best avall.
able estimete of the populution variance.

2. Only thoess t-ratios significant at the p = .01 level or
the p = .0U% “gvel are reported. The t-ratios signiticant
at the p = .01 level zre undesrlined.

3. The mean for II] iic in predictions ¢ and 4 differs from
that for 11 Tic in p“adiotions a. b, 8. and‘; Mypothesis
=.;:.wlumetma it s based. on-en.m 32 12 Tnatesdiof 16, It
woa neoegsnly bo elimincbe Lhe ':-ﬂ.",q;uuud tasie 2a ths third
crder pogitlon in ne ceunterdalancing eeries Jor predic-
tions ¢ and d aincs theve ie ne cowparable third order
ysltion io tne test serins tor disvisy groups 1 and II.
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